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Diarylhalotelluronium(IV) cations [(8-Me2NC10H6)2TeX]
+
(X = Cl, Br, I) stabilized by intramolecularly
coordinating N-donor substituents†‡
Jens Beckmann,*a,b Jens Bolsinger,a Andrew Duthiec and Pamela Finkea,b
The stoichiometrically controlled halogenation of the intramolecularly coordinated diaryltelluride
(8-Me2NC10H6)2Te using SO2Cl2, Br2 and I2 was studied. At an equimolar ratio, the diarylhalotelluronium
cations [(8-Me2NC10H6)2TeX]
+ (1, X = Cl; 2, X = Br; 3, X = I) formed and were isolated as 1·Cl−·H2O·1/2THF,
2·Br−, and 3·I−, respectively. When the same reactions were carried out in the presence of KPF6, 1·PF6
−
and 22·Br
−·PF6
− were obtained. The chlorination of (8-Me2NC10H6)2Te with an excess of SO2Cl2 occurred
with a double electrophilic substitution at the 8-dimethylaminonaphthyl residues (in the ortho- and para-
positions) and aﬀorded the diaryltellurium dichloride (5,7-Cl2-8-Me2NC10H4)2TeCl2 (4). The bromination
of (8-Me2NC10H6)2Te with three equivalents of Br2 took place with a single electrophilic substitution at
the 8-dimethylaminonaphthyl residues (in the para-positions) and provided the diaryltellurium dibromide
(5-Br-8-Me2NC10H5)2TeBr2 (5), while an excess of Br2 produced the diarylbromotelluronium cation [(5-Br-
8-Me2NC10H5)2TeBr]
+ (6) that was isolated as 6·Br3
−. The reaction of (8-Me2NC10H6)2Te with two or three
equivalents of iodine provided 3·I3
− and 3·I3
−·I2, respectively. In the presence of water, 1·Cl
−·H2O·1/2THF,
2·Br−, 3·I− and 3·I3
− hydrolyzed to give the previously known diarylhydroxytelluronium cation
[(8-Me2NC10H6)2TeOH]
+ (7) that was isolated as 7·Cl−, 7·Br−·H2O·THF, 7·I
− and 7·I3
−·H2O, respectively. The
molecular structures of 1–7 were investigated in the solid-state by 125Te MAS NMR spectroscopy and
X-ray crystallography and in solution by multinuclear NMR spectroscopy (1H, 13C, 125Te), electrospray mass
spectrometry and conductivity measurements. The stabilization of cations 1–3 by the intramolecular
coordination was estimated by DFT calculations at the B3PW91/TZ level of theory.
Introduction
The halogenation of diorganylchalcogenides R2E can aﬀord
two principal products (Scheme 1).1 Initially, the molecular
(charge transfer) complex (MC), R2E⋯X–X, is always formed
(E = S, Se, Te; X = F, Cl, Br, I; R = alkyl, aryl). This molecular
complex is persistent when the electronegativity of the chalco-
gen is larger than that of the halogen. However, if the
electronegativity of the halogen is larger, the molecular
complex rearranges into the trigonal bipyramidal (TB) product
R2EX2 when taking into account the stereochemically active
lone pair of the chalcogen.1
If the electronegativity diﬀerence is reasonably small the
outcome of the halogenation may be influenced by the choice
of the organic groups. It has been demonstrated that bromina-
tion of diarylselenides aﬀords either the molecular complexes
(MC) R2Se⋯Br–Br or trigonal bipyramidal (TB) products
R2SeBr2 depending on the electronic influence of the substitu-
ents (e.g. OMe, Cl, COOEt, CN, NO2) attached to the aryl
groups.2 When the energy diﬀerence is small, both principal
products may even be in equilibrium in solution.
The halogenation of diorganotellurides usually proceeds via
oxidative addition and almost exclusively provides diorgano-
tellurium(IV) dihalides R2TeX2 (X = F, Cl, Br, I; R = alkyl, aryl).
However, recently it has been shown that the iodination of
bulky diaryltellurides R2Te (R = Mes = 2,4,6-trimethylphenyl,
Tmp = 2,3,5,6-tetramethylphenyl) gives rise to the formation of
the first molecular complexes (MC) R2Te⋯I–I (R = Mes, Tmp).3
In these cases the bulky substituents prevent an increase of
†Dedicated to Prof. Dr Werner Uhl on the occasion of his 60th birthday.
‡Electronic supplementary information (ESI) available: Cif files of 1·Cl−·H2O·1/
2THF, 1·PF6
−, 2·Br−, 22·Br
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−, 3·I3
−, 3·I3
−·I2, 4, 5, 6·Br3
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the coordination number at the tellurium atom from CN = 3 to
4 and the formation of trigonal bipyramidal (TB) products
R2TeI2 (Scheme 1). In the solid state, most diorganotellurium(IV)
dihalides R2TeX2 are involved in intermolecular secondary
Te⋯X interactions, which have been analyzed in detail.4
Noticeable exceptions are bis(p-dimethylaminophenyl)tellur-
ium(IV) dihalides, which are associated with intermolecular
X⋯X interactions.5 One of these compounds, (p-Me2NC6H4)2-
TeI2, is thermally unstable and, in the solid state above 130 °C,
decomposes into (p-Me2NC6H4)2Te and iodine (Scheme 2).
The mechanism of the reductive elimination is presumably
initiated by thermal vibration and the formation of a mole-
cular complex (MC). In solution, particularly in polar solvents,
a diﬀerent mechanism of the interconversion of molecular
complexes (MC) and trigonal bipyramidal products (TB) might
be operative, which has been suggested on the basis of stop-
flow kinetic measurements and involves diarylhalotelluronium
halides featuring cationic intermediates (CI) [R2EX]
+ X−.6 Two
members of this compound class, namely [(2-Me2NCH2C6H4)-
PhTeX]+ X− (X = Br, I), were isolated and characterized by X-ray
crystallography; however, their 1H-NMR analysis was compli-
cated, presumably due to the dynamic behaviour of the
intramolecularly coordinating, albeit flexible 2-dimethylamino-
methylphenyl groups. During the course of this work, another
diarylhalotelluronium cation, namely [(2-PhNNC6H4)2TeI]
+ I3
−
containing two intramolecularly coordinating rather flexible
2-phenylazophenyl groups, was reported.7 We now describe
the synthesis, structure and reactivity of a new series of diaryl-
halotelluronium cations [(8-Me2NC10H6)2TeX]
+ (1, X = Cl; 2, X =
Br; 3, X = I) that are stabilized by two intramolecularly coordi-
nating rather stiﬀ 8-dimethylaminonaphthyl groups.8
Results and discussion
Synthetic aspects
The reaction of bis(8-dimethylaminonaphthyl)telluride
(8-Me2NC10H6)2Te
9 with one equivalent of SO2Cl2, Br2 and I2
aﬀorded the diarylhalotelluronium cations [(8-Me2NC10H6)2-
TeX]+ (1, X = Cl; 2, X = Br; 3, X = I) that were isolated as
1·Cl−·H2O·1/2THF (green plates), 2·Br
− (brown plates) and 3·I−
(red solid), respectively (Scheme 3). When chlorination and
bromination were carried out in the presence of KPF6, 1·PF6
−
(yellow plates) and 22·Br
−·PF6
− (orange plates) were obtained
(Scheme 3).
The chlorination of (8-Me2NC10H6)2Te using an excess of
SO2Cl2 took place with a double electrophilic substitution at
the 8-dimethylaminonaphthyl residues (in ortho- and para-
positions) and provided the diaryltellurium dichloride (5,7-Cl2-
8-Me2NC10H4)2TeCl2 (4) as colourless crystals (Scheme 3). The
bromination of (8-Me2NC10H6)2Te with three equivalents of Br2
proceeded with a single electrophilic substitution at the
8-dimethylaminonaphthyl residues (in para-positions) and
gave rise to the formation of the diaryltellurium dibromide
(5-Br-8-Me2NC10H5)2TeBr2 (5) that was obtained as yellow crys-
tals, while an excess of Br2 gave the diarylbromotelluronium
cation [(5-Br-8-Me2NC10H5)2TeBr]
+ (6) that was isolated as
6·Br3
− (red crystals).
The reaction of (8-Me2NC10H6)2Te with two or three equiva-
lents of iodine provided 3·I3
− (violet-red crystals) and 3·I3
−·I2
(dark red crystals), respectively (Scheme 3). When reacted with
water, 1·Cl−·H2O·1/2THF, 2·Br
−, 3·I− and 3·I3
− hydrolyzed
to give the diarylhydroxytelluronium cation [(8-
Me2NC10H6)2TeOH]
+ (7) that was isolated as 7·Cl− (yellow
plates), 7·Br−·H2O·THF (green plates), 7·I
− (orange prisms),
7·I3
−·H2O (black-red prisms), respectively (Scheme 3). In our
preceding work, we reported the synthesis of the same cation
[(8-Me2NC10H6)2TeOH]
+ (7) by the protonation of the diaryl-
tellurium oxide [(8-Me2NC10H6)2TeO] with triflic acid, which
was isolated as 7·O3SCF3
− (colourless crystals).9
Molecular structures in the solid-state
The molecular structures of the diarylhalotelluronium cations
1·PF6
−, 2·Br− and 6·Br3
− are shown in Fig. 1–3, while those of
1·Cl−·H2O·1/2 THF, 22·Br
−·PF6
−, 3·I3
− and 3·I3
−·I2 are shown in
Fig. S1–S4 of the ESI.‡ The molecular structures of the diaryltel-
lurium dihalides 4 and 5 are shown in Fig. 4 and 5. The
Scheme 1 Halogenation of diorganylchalcogenides.
Scheme 2 Proposed mechanism for the reductive elimination of (p-Me2NC6H4)2TeI2 in the solid state.
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molecular structures of the diarylhydroxytelluronium cations
7, as present in 7·Cl−, 7·Br−·H2O·THF, 7·I
−, 7·I3
−·H2O, are
shown in Fig. S5–S8 of the ESI.‡ Within the diarylhalo-
telluronium cations 1–3 and 6, the spatial arrangement of the
Te atoms is distorted trigonal bipyramidal and defined by a
C2N2X donor set (X = Cl, Br, I). In this arrangement the equa-
torial positions are occupied by C10, C20 and N2, whereas N1
and the halogen atom X1 are situated in the axial positions.
The Te1–X1 bond lengths of the diarylchlorotelluronium
cations 1·Cl−·H2O·1/2THF (Te1–Cl1 2.444(1) Å) and 1·PF6
−
(Te1–Cl1 2.427(1) Å), of the diarylbromotelluronium cations
2·Br− (Te1–Br1 2.591(2) Å), 22·Br
−·PF6
− (Te1–Br1 2.582(2) Å)
and 6·Br3
− (Te1–Br1 2.5808(8) Å) and of the
diaryliodotelluronium cations 3·I3
− (Te1–I1 2.780(2) Å) and
3·I3
−·I2 (Te1–I1 2.7827(8) Å) are significantly shorter than those
of the related diaryltellurium dihalides Ph2TeX2 (X = Cl: av.
2.506(2) Å;10 X = Br: 2.6818(6) Å;11 X = I: 2.928(1) Å)12 and (4-
Me2NC6H4)2TeX2 (X = Cl: av. 2.519(1) Å; X = Br: av. 2.681(1) Å;
X = I: av. 2.935(3) Å), respectively.5 The Te1⋯N1 bond lengths
(varying between 2.426(4) and 2.532(7) Å, av. 2.485(7) Å) of the
axial coordination are significantly shorter than the Te1⋯N2
bond lengths of the equatorial coordination (varying between
2.701(3) and 2.800(3) Å, av. 2.748(7) Å). Both the short Te1–X1
bond lengths and the short Te1⋯N1 bond lengths may be
attributed to strong attractive interactions related to compen-
sation of the formal positive charge situated at the Te atoms.
In the solid state, Te atoms of the cations are weakly associated
with halogen atoms of the anions (weak ion pairing) via
Fig. 1 Molecular structure of 1·PF6
− showing 30% probability ellipsoids and
the crystallographic numbering scheme. Selected bond parameters [Å, °]: Te1–
Cl1 2.427(1), Te1–C10 2.134(4), Te1–C20 2.122(4), Te1⋯N1 2.426(4), Te1⋯N2
2.701(3), C10–Te1–C20 99.1(1), Cl1–Te1–C10 90.7(1), Cl1–Te1–C20 89.3(1), ion
contact: Te1⋯F1 3.053(4).
Scheme 3 Synthesis of intramolecularly coordinated diarylhalotelluronium cations 1–3, and 6, the diaryltellurium dihalides 4 and 5 and the diarylhydroxytelluro-
nium cation 7.
Fig. 2 Molecular structure of 2·Br− showing 30% probability ellipsoids and the
crystallographic numbering scheme. Selected bond parameters [Å, °]: Te1–Br1
2.591(2), Te1⋯N1 2.490(6), Te1⋯N2 2.722(6), Te1–C10 2.149(6), Te1–C20
2.125(6), Br1–Te1–C10 93.5(2), Br1–Te1–C20 88.8(2), C10–Te1–C20 96.1(2), ion
contact: Te1⋯Br2 3.411(4).
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secondary Te⋯Y interactions (Y = F, Cl, Br, I). The Te⋯Y bond
lengths are larger than 3 Å, but significantly shorter than the
sum of van der Waals radii (given in brackets): Te1⋯F1 3.053
(4) Å for 1·PF6
− (3.53 Å); Te1⋯Cl2 3.173(1) for 1·Cl−·H2O·1/
2THF (3.81 Å); Te1⋯Br2 3.411(4) Å for 2·Br−, 3.272(4) Å for
22·Br
−·PF6
− and 3.720(1) Å for 6·Br3
− (3.91 Å); Te1⋯I2 4.037(2)
for 3·I3
− and 3.8606(8) for 3·I3
−·I2 (4.04 Å).
For the diaryltellurium dihalides 4 and 5, the spatial
arrangement of the Te atoms is distorted octahedral and
defined by a C2N2X2 donor set (X = Cl, Br), whereby the C and
N atoms are situated mutually in the cis-position, whereas the
halogen atoms X1 and X2 adopt a trans-position. The Te–Cl
bond lengths of 4 (2.521(1), 2.516(1) Å) and the Te–Br bond
lengths of 5 (2.662(1), 2.712(2) Å) compare well with those of
the related diaryltellurium dihalides Ph2TeX2 (X = Cl: av.
2.506(2) Å;10 X = Br: 2.6818(6) Å)11 and (4-Me2NC6H4)2TeX2 (X =
Cl: av. 2.519(1) Å; X = Br: av. 2.681(1) Å), respectively.5 The
Te1⋯N bond lengths of 4 and 5 (varying between 2.726(5) and
2.747(5) Å, av. 2.736(5) Å) compare well with the Te1⋯N2 bond
lengths of the diarylhalotelluronium cations 1–3 and 6 (see
above) being associated with the weaker equatorial N-coordi-
nation and the av. Te⋯N bond length of (8-Me2NC10H6)2Te
(2.763(4) Å).9 The molecular structure of the diarylhydroxytelluro-
nium cation 7, isolated as 7·O3SCF3
−, was already discussed
in detail in our preceding paper.9 The same cation [(8-
Me2NC10H6)2TeOH]
+ (7) with very similar structural parameters
is present in the crystals of 7·Cl−, 7·Br−·H2O·THF, 7·I
−,
7·I3
−·H2O. However, unlike 7·O3SCF3, the latter compounds
reveal significant Te⋯Y interactions (Y = Cl, Br, I) between the
cations and halide anions, which might be the reason for the
colour of these compounds that presumably arise from charge
transfer transitions. The Te⋯Y bond lengths are larger than
3 Å, but significantly shorter than the sum of van der Waals
radii (given in brackets): Te1⋯Cl1 3.2535(7) Å for 1·Cl−
(3.81 Å), Te1⋯Br1 3.4777(9) Å for 7·Br−·H2O·THF (3.91 Å),
Te1⋯I1 3.595(2) Å for 7·I− and Te1⋯I1 3.9635(5) Å for
7·I3
−·H2O (4.04 Å).
Molecular structures in solution
The diarylhalotelluronium salts 1·Cl−, 1·PF6
−, 2·Br−,
22·Br
−·PF6
−, 3·I−, 3·I3
− and 6·Br3
− are reasonably soluble in
rather strongly polar solvents, such as MeCN, but only poorly
soluble in less polar solvents.
At room temperature these solutions appear to be of
limited stability; however, it was possible to eﬀectively sup-
press the decomposition by cooling to lower temperatures. The
1H and 13C NMR spectra (CD3CN, −35 °C) show two sets of
signals for the two inequivalent 8-dimethylaminonaphthyl
substituents and four signals for the magnetically inequivalent
methyl groups (see the Experimental section), which suggests
that the cationic structures are retained in solution. The 125Te
NMR spectra (CD3CN, −35 °C) exhibit signals for the diaryl-
halotelluronium cations at δ = 1197.5 (1), 1196.6 (2), 1184.4 (3)
and 1196.1 (6) ppm, respectively, regardless of the counter
ions. ESI MS spectra (MeCN, positive mode) of 1·Cl−, 2·Br−
and 3·I− show only one prominent mass cluster for the [(8-
Me2NC10H6)2TeX]
+ cations at m/z = 505.07 (X = Cl), 549.02 (X =
Br), 597.00 (X = I), respectively. Molar conductivity measure-
ments (MeCN, c = 5 × 10−7 mol l−1) of 1·Cl− (Λ = 92 Ω−1 cm2
mol−1), 1·PF6
− (Λ = 123 Ω−1 cm2 mol−1), 2·Br− (Λ = 162 Ω−1
cm2 mol−1), 22·Br
−·PF6
− (Λ = 292 Ω−1 cm2 mol−1), 3·I− (Λ = 171
Ω−1 cm2 mol−1), 3·I3− (Λ = 173 Ω−1 cm2 mol−1), 3·I3−·I2 (Λ =
176 Ω−1 cm2 mol−1) and 6·Br3− (Λ = 92 Ω−1 cm2 mol−1) reveal a
Fig. 4 Molecular structure of 4 showing 30% probability ellipsoids and the
crystallographic numbering scheme. Selected bond parameters [Å, °]: Te1–Cl1
2.521(1), Te1–Cl2 2.516(1), Te1–C10 2.152(4), Te1–C20 2.154(4), Te1⋯N1 2.730(3),
Te1⋯N2 2.740(3), Cl1–Te1–Cl2 169.30(4), Cl1–Te1–C10 86.8(1), Cl1–Te1–C20
86.7(1), Cl2–Te1–C10 86.0(1), Cl2–Te1–C20 86.4(1), C10–Te1–C20 96.9(2).
Fig. 3 Molecular structure of 6·Br3
− showing 30% probability ellipsoids and
the crystallographic numbering scheme. Selected bond parameters [Å, °]: Te1–
Br1 2.5808(8), Te1–C10 2.135(6), Te1–C20 2.133(5), Te1⋯N1 2.486(5), Te1⋯N2
2.735(5), Br1–Te1–C10 93.0(2), Br1–Te1–C20 91.9(2), C10–Te1–C20 97.1(2), ion
contact: Te1⋯Br2 3.720(1).
Fig. 5 Molecular structure of 5 showing 30% probability ellipsoids and the
crystallographic numbering scheme. Selected bond parameters [Å, °]: Te1–Br1
2.662(1), Te1–Br2 2.712(2), Te1–C10 2.162(6), Te1–C20 2.170(5), Te1⋯N1 2.726(5),
Te1⋯N2 2.747(5), Br1–Te1–Br2 171.48(2), Br1–Te1–C10 86.2(2), Br1–Te1–C20
88.4(1), Br2–Te1–C10 88.9(2), Br2–Te1–C20 85.5(1), C10–Te1–C20 98.9(2).
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significant concentration of electrolytes in solution. The diaryl-
tellurium dichloride 4 is most soluble in less polar solvents,
such as CHCl3. No signs of decomposition were found. The
1H
and 13C NMR spectra (CDCl3) show one set of signals for the
8-dimethylaminonaphthyl substituents. All four methyl groups
of 4 are magnetically equivalent (see the Experimental
section). The 125Te NMR (CDCl3) of 4 shows a signal at δ =
1031.3 ppm that is shifted more than 150 ppm high field com-
pared to the diarylhalotelluronium cations 1, 2, 3 and 6. The
molar conductivity (MeCN, c = 5 × 10−7 mol l−1) of 4 was below
the detection limit. The structure of the diaryltellurium dibro-
mide 5 in solution depends on the solvent. In acetonitrile,
electrolytic dissociation of 5 into 6·Br− takes place, while in
chloroform the solid state structure of 5 is retained. This
observation is consistent with the fact that the solvatisation
energy for ions is higher in polar solvents. Thus, the 1H and
125Te NMR spectra (CD3CN, −35 °C) of 5 are identical with
those of 6. The molar conductivity (MeCN, c = 5 × 10−7 mol l−1)
of 5 is Λ = 170 Ω−1 cm2 mol−1.
The 1H NMR spectrum (CDCl3) of 5 resembles that of 4
and shows one set of signals for the two 8-dimethylamino-
naphthyl substituents. The 125Te NMR spectrum (CDCl3) of 5
shows a signal at δ = 1000.5, which also compares well with
that of 4 (1031.3). Compounds 7·Cl−, 7·Br−, 7·I− and 7·I3
−
containing the diarylhydroxytelluronium cation 7 are soluble
in at least moderately polar solvents. The 1H, 13C and 125Te
NMR spectra (CDCl3 or CD3CN) compare well with those of
7·O3SCF3
−,9 and are consistent with an ionic structure in
solution. However, in CDCl3 the chemical shifts for 7·Cl
−
(1187.6) and 7·Br− (1176.4) are slightly diﬀerent, which appa-
rently suggests some degree of association between the diaryl-
hydroxytelluronium cation 7 and counterions. The molar
conductivity measurements (MeCN, c = 5 × 10−7 mol l−1) of
7·Cl− (Λ = 129 Ω−1 cm2 mol−1), 7·Br− (Λ = 128 Ω−1 cm2
mol−1), 7·I− (Λ = 121 Ω−1 cm2 mol−1) and 3·I3− (Λ = 121 Ω−1
cm2 mol−1) confirm the presence of significant concentration
of electrolytes in solution.
Ab initio calculations
In an eﬀort to get a deeper insight into the halogenation
process of diorganotellurides R2Te, the stepwise addition of X2
was computed at the DFT/B3PW91 level of theory. To estimate
the influence of the intramolecular coordination, two series of
compounds with R = 8-Me2NC10H6 and R = Ph were compared.
A rational mechanism of the halogenation process may begin
from the starting materials R2Te and X2 with the formation of
a molecular complex R2Te⋯X2 (MC), proceed via the cationic
intermediate R2TeX
+ (CI) and result in the trigonal-bipyrami-
dal (TB) structure R2TeX2. Gas-phase structures of MC, CI and
TB were optimized for both substituents and selected geo-
metrical parameters are collected in Table 1. Overall, the
Table 1 Geometrical parameters [Å, °] of the computed gas-phase structures compared to related experimental structures (in italics)
R = 8-Me2NC10H6 R = Ph
X = Cl X = Br X = I X = Cl X = Br X = I
R2Te + X2
Te–C 2.148 2.170(4) 2.112
Te⋯N 2.846 2.763(4) —
X–X 1.996 (1.988)b 2.294 (2.290)b 2.688 (2.662)b 1.996 (1.988)b 2.294 (2.290)b 2.688 (2.662)b
R2Te⋯X2 (MC)
Te⋯X 2.564 2.780 3.064 2.668 2.836 3.099
X–X 2.360 2.556 2.873 2.238 2.487 2.830
Te–C1 2.141 2.142 2.145 2.115 2.116 2.116
Te–C2 2.143 2.148 2.150 2.108 2.110 2.112
Te⋯N1 2.764 2.780 2.794 — — —
Te⋯N2 2.855 2.880 2.893 — — —
Te⋯X–X 179.51 179.28 178.68 177.64 178.40 179.54
R2TeX
+ (CI)
Te–X 2.390 2.444(1) 2.558 2.591(2) 2.783 2.780(2) 2.307 2.469 2.686
Te–C1 2.134 2.141(3) 2.138 2.149(6) 2.145 2.165(8) 2.087 2.091 2.097
Te–C2 2.113 2.145(3) 2.114 2.125(6) 2.116 2.136(8) 2.092 2.095 2.100
Te⋯N1 2.526 2.445(3) 2.538 2.490(6) 2.570 2.532(7) — — —
Te⋯N2 2.780 2.800(3) 2.798 2.722(6) 2.822 2.743(7) — — —
X-Te⋯N1 168.27 169.10(6) 169.33 169.3(1) 170.01 169.3(2) — — —
R2TeX2 (TB)
Te–X 2.524 2.519(1)a,c 2.706 2.687(2)a,d 2.958 2.493 2.506(3)a,e 2.673 2.6818(6) f 2.920 2.9193(7)a,g
Te–C 2.153 2.153(4)a,c 2.156 2.166(6)a,d 2.159 2.124 2.107(7)a,e 2.124 2.133(5) f 2.124 2.1405(4)a,g
Te⋯N 2.831 2.735(3)a,c 2.830 2.737(5)a,d 2.839 — — —
X–Te–X 172.85 169.30(4)c 173.82 171.48(2)d 175.26 179.03 175.54(7)e 178.98 177.31(3) f 176.22 174.317(7)g
CI: C1, N1 associated with the substituent, axial to X–Te. a Averaged values. bRef. 14. c R = 5,7-Cl2-8-Me2NC10H4.
d R = 5-Br-8-Me2NC10H5.
e Ref. 10.
f Ref. 11b. g Ref. 12.
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computed gas-phase structures are in good agreement with
those established by X-ray crystallography. As some structures
turned out to be more symmetrical in the gas-phase (e.g.
(8-Me2NC10H6)2Te and (8-Me2NC10H6)2TeX2), final calculations
were performed with symmetry restrictions. The Te–C dis-
tances vary by only ±0.032 Å and the Te–X distances by ±0.054 Å.
Larger discrepancies were found for the intramolecular Te⋯N
distances, which are longer in the gas-phase than in the solid-
state and vary by up to ±0.096 Å (e.g. in (8-Me2NC10H6)2TeCl2
compared to (5,7-Cl2-8-Me2NC10H4)2-TeCl2 (4)).
13
The energetic profile of the halogenation mechanism
is shown in Fig. 6, whereby the energies of the diorgano-
tellurides R2Te plus X2 were arbitrarily set to 0 kJ mol
−1
(absolute values are given in the ESI‡). The first step of the
halogenation, the formation of the molecular complex (MC)
R2Te⋯X2, is favored by approximately −60 kJ mol−1 for R =
8-Me2NC10H6 ligand and −45 kJ mol−1 for R = Ph nearly inde-
pendent of the halogen. Upon the formation of
(8-Me2NC10H6)2Te⋯X2, the X–X bonds14 are elongated by
0.19–0.36 Å (X = Cl, Br, I) and the Te⋯X distances are shor-
tened to 2.39–2.78 Å, which is only 0.2–0.3 Å longer than the
sum of covalent radii, but considerably shorter than the sum
of the van der Waals radii.14 For Ph2Te⋯X2, the X–X and Te⋯X
bond lengths are 0.15 Å shorter and 0.35 Å longer, respectively,
which is consistent with the smaller energy of formation. Due
to the charge separation in the gas-phase, the energies of the
cationic intermediate (CI) R2TeX
+ and X− are highly positive
and lie between 200 and 300 kJ mol−1 for R = 8-Me2NC10H6
and between 349 and 420 kJ mol−1 for R = Ph. Within the
series of calculated compounds, these energy diﬀerences are
the highest and are attributed to the eﬀect of the intramolecu-
lar coordination. The Te–X distances are in the range of typical
single bonds.14 In the intramolecularly coordinated complexes
R2TeX
+ the Te⋯N distance axial to the Te–X bond is about
0.1 Å shorter than the equatorial one. The trigonal bipyramidal
(TB) products R2TeX2 are energetically favored for all R/X com-
binations by −70 to −210 kJ mol−1. It is noteworthy that the
molecular complexes (MC) R2Te⋯I2 and the trigonal bipyrami-
dal products (TB) R2TeI2 (R = 8-Me2NC10H6, Ph) have approxi-
mately the same energy, which is consistent with the fact that
the size of the organic group influences which structural type
is observed.3
The Te–X bond lengths of (8-Me2NC10H6)2TeX2 are about
0.25 Å longer than the covalent radii but compare well with
those found by X-ray diﬀraction for related compounds. The
Te–X bond lengths of Ph2TeX2 are consistent with the sum of
covalent radii and the reported experimental values.
Conclusion
A series of diarylhalotelluronium cations were obtained using
two intramolecularly coordinating 8-dimethylaminonaphthyl
substituents. The stability of the diarylhalotelluronium
cations with respect to the more common diaryltellurium
dihalides can be fine-tuned by introduction of halogen atoms
to the aryl substituents and in solution by the choice of the
solvent.
The diaryltellurium dichloride (5,7-Cl2-8-Me2NC10H4)2TeCl2
(4) is a trigonal bipyramidal (TB) compound, both in solution
and in the solid-state, but the closely related diarylchlorotell-
uronium chloride [(8-Me2NC10H6)2TeCl]
+ Cl− (1·Cl−) comprises
a “persistent cationic intermediate” (CI) in both states. Simi-
larly, the diaryltellurium dibromide (5-Br-8-Me2NC10H5)2TeBr2
(5) is a trigonal bipyramidal (TB) in the solid state, whereas
the closely related diarylbromotelluronium bromide [(8-
Me2NC10H6)2TeBr]
+ Br− (2·Br−) is also a “persistent cationic
intermediate” (CI). While the structure of 5 is retained in
CHCl3, in MeCN it undergoes electrolytic dissociation into the
CI [(5-Br-8-Me2NC10H5)2TeBr]
+ (6) and bromide ions. Upon
Fig. 6 Energetic proﬁle for the addition of X2 to R2Te (R = 8-Me2NC10H6; Ph and X = Cl, Br, I).
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addition of excess bromine, the latter was isolated as solid CI
[(5-Br-8-Me2NC10H5)2TeBr]
+ Br3
− (6·Br3
−).
Experimental
General
The (8-Me2NC10H6)2Te was prepared according to a literature
procedure.9 The 1H, 13C and 125Te NMR spectra were recorded
using Jeol GX 270 and Varian 300 Unity Plus spectrometers
and are referenced to SiMe4 (
1H, 13C) and Me2Te (
125Te). The
125Te CP MAS NMR spectra were obtained at 126.26 MHz using
a JEOL Eclipse Plus 400 NMR spectrometer equipped with a
6 mm rotor operating at spinning frequencies between 8 and
10 kHz. A 30 s recycle delay was used and typically 5000 to
10 000 transitions were accumulated to obtain adequate
signal-to-noise ratios. The isotropic chemical shifts δiso were
determined by comparison of two acquisitions measured at
suﬃciently diﬀerent spinning frequencies and were referenced
against Me2Te using solid Te(OH)6 as the secondary reference
(δiso 692.2/685.5). Microanalyses were obtained from a Vario EL
elemental analyzer. Infrared spectra were recorded using a
Nexus FT-IR spectrometer with a Smart DuraSampl IR. The
conductivity measurements have been carried out with a WTW
Cond 330i instrument at 25 °C.
Synthesis of bis(8-dimethylaminonaphthyl)halotelluronium
halides [(8-Me2NC10H6)2TeX]
+ X−
To a solution of (8-Me2NC10H6)2Te (470 mg, 1 mmol) in THF
(10 mL for 1·Cl−, 2·Br− and 3·I−; 50 mL for 3·I3
−·I2) or a sus-
pension in MeCN (5 mL for 3·I3
−) the appropriate halogena-
tion reagent (SO2Cl2: 135 mg, Br2: 160 mg, I2: 254 mg for 3·I
−,
508 mg for 3·I3
−, 1.0 g for 3·I3
−·I2) was slowly added. For 1·Cl
−,
the solution was stirred for 15 min, and then slow evaporation
yielded yellow green plates of 1·Cl−. In the case of 2·Br−, the
solution was stirred for 15 min before MeCN (10 mL) and
hexane (30 mL) were added. Crystallization aﬀorded brown
plates of 2·Br−. For 3·I−, the solution was stirred for one day
before the red solid was collected by filtration. No crystals of
3·I− were obtained. In the case of 3·I3
−, a few minutes after the
addition of iodine, the suspension becomes a clear solution
and was stirred for one day. The solvent was removed under
reduced pressure to obtain 3·I3
−. Recrystallization in MeCN at
−20 °C aﬀorded violet-red plates of 3·I3−. For 3·I3−·I2, the solu-
tion was stirred for one day before removing the solvent under
reduced pressure to obtain 3·I3
−·I2. Recrystallization in
CH2Cl2–hexane (1 : 3) aﬀorded black needles of 3·I3
−·I2.
1·Cl−: Yield 280 mg, 0.52 mmol, 53%; Mp. 212–214 °C.
1H-NMR (CD3CN, −35 °C): δ = 8.75 (dd, 1H; Ar), 8.44 (dd, 1H;
Ar), 8.17 (m, 2H; Ar), 8.04 (t, 1H; Ar), 7.98–7.93 (m, 2H; Ar),
7.85–7.72 (m, 3H; Ar), 7.26 (t, 1H; Ar), 7.01 (d, 1H; Ar), 3.29 (s,
3H; Me), 3.06 (s, 3H; Me), 2.99 (s, 3H; Me), 2.38 (s, 3H; Me)
ppm. 13C-NMR (CDCN, −35 °C): δ = 148.9, 147.8, 136.4, 136.3,
136.3, 135.3, 134.6, 133.7, 133.3, 130.2, 130.0, 129.0, 128.9,
128.9, 128.6, 128.0, 128.0, 126.7, 123.8, 122.3 (Ar), 52.8, 48.6,
47.7, 47.6 (Me) ppm. 125Te-NMR (CD3CN, −35 °C): δ =
1197.5 ppm. 125Te CP MAS NMR: δiso = 1175 ppm. ESI MS
(MeCN, positive mode): m/z = 505.07 [C24H24TeCl]
+. Mol. con-
ductivity (MeCN, c = 5 × 10−7 mol l−1): Λ = 92 Ω−1 cm2 mol−1.
Anal. Calcd for C24H24N2Cl2Te (538.97): C, 53.48; H, 4.49; N,
5.20. Found C, 52.92; H, 4.37; N, 5.19.
2·Br−: Yield 307 mg, 0.49 mmol, 49%; Mp. 215–218 °C.
1H-NMR (CD3CN, −35 °C): δ = 8.89 (dd, 1H; Ar), 8.44 (dd, 1H;
Ar), 8.16 (m, 2H; Ar), 8.02 (t, 1H; Ar), 7.96 (m, 2H; Ar),
7.87–7.72 (m, 3H; Ar), 7.25 (t, 1H; Ar), 7.03 (d, 1H; Ar), 3.31 (s,
3H; Me); 3.12 (s, 3H; Me); 3.02 (s, 3H; Me); 2.39 (s, 3H; Me)
ppm. 125Te-NMR (CD3CN, −35 °C): δ = 1196.6 ppm. 125Te CP
MAS NMR: δiso = 1198 ppm. ESI MS (MeCN, positive mode):
m/z = 549.02 [C24H24TeBr]
+. Mol. conductivity (MeCN, c = 5 ×
10−7 mol l−1): Λ = 162 Ω−1 cm2 mol−1. Anal. Calcd for
C24H24N2Br2Te (627.87): C, 45.91; H, 3.85; N, 4.46. Found C,
45.41; H, 3.78; N, 4.33.
3·I−: Yield 680 mg, 0.94 mmol, 94%; Mp. 222–225 °C.
1H-NMR (CD3CN, −35 °C): δ = 8.98 (dd, 1H, Ar), 8.50 (dd, 1H;
Ar), 8.17 (d, 1H; Ar), 8.11 (d, 1H; Ar), 7.96 (m, 3H; Ar),
7.87–7.74 (m, 3H; Ar), 7.22 (t, 1H; Ar), 7.02 (d, 1H; Ar), 3.23 (s,
3H; Me), 3.19 (s, 3H; Me), 3.06 (s, 3H; Me), 2.38 (s, 3H; Me)
ppm. 125Te-NMR (CD3CN, −35 °C): δ = 1184.4 ppm. ESI MS
(MeCN, positive mode): m/z = 597.00 [C24H24TeI]
+. Mol. con-
ductivity (MeCN, c = 5 × 10−7 mol l−1): Λ = 171 Ω−1 cm2 mol−1.
Anal. Calcd for C24H24N2TeI2 (721.87): C, 39.93; H, 3.35; N,
3.88. Found: C, 39.96; H, 3.39; N, 3.73.
3·I3
−: Yield 815 mg, 0.84 mmol, 83%; Mp. 199–202 °C
(dec.). 1H-NMR (CD3CN, −35 °C): see 3·I−. 125Te-NMR (CD3CN,
−35 °C): see 3·I−. Mol. conductivity (MeCN, c = 5 × 10−7 mol l−1):
Λ = 173 Ω−1 cm2 mol−1. Anal. Calcd for C24H24N2TeI4
(975.68): C, 29.54; H, 2.48; N, 2.87. Found: C, 29.80; H, 2.59;
N, 2.79.
3·I3
−·I2: Yield 1.15 g, 0.94 mmol, 95%; Mp. 154–158 °C.
1H-NMR (CD3CN, −35 °C): see 3·I−. 125Te-NMR (CD3CN,
−35 °C): see 3·I−. Mol. conductivity (MeCN, c = 5 × 10−7 mol l−1):
Λ = 177 Ω−1 cm2 mol−1. Anal. Calcd for C24H24N2TeI6
(1229.44): C, 23.45; H, 1.97; N, 2.28. Found: C, 23.54; H, 1.82;
N, 2.35.
Synthesis of bis(8-dimethylaminonaphthyl)chlorotelluronium
hexafluorophosphate [(8-Me2NC10H6)2TeCl]
+ PF6
− and
bis[bis(8-dimethylaminonaphthyl)bromotelluronium]bromide
hexafluorophosphate [(8-Me2NC10H6)2TeBr]
+
2 Br
− PF6
−
To a suspension of (8-Me2NC10H6)2Te (235 mg, 0.50 mmol) in
dry MeCN (10 mL) the appropriate halogenation reagent
(SO2Cl2: 65 mg, Br2: 80 mg; 0.50 mmol) was slowly added and
stirred for 15 minutes. To the now clear reaction mixture a
solution of KPF6 (91.3 mg, 0.50 mmol) in MeCN (10 mL) was
added and stirred for 1 day. The precipitated potassium halide
was removed by filtration. Slow evaporation of the solvent pro-
duced yellow plates of 1·PF6
− and orange plates of 22·Br
−·PF6
−
respectively.
1·PF6
−: Yield 129.7 mg, 0.20 mmol, 42%; Mp. 223–225 °C
(dec.). 1H-NMR (CD3CN, −35 °C): see 1·Cl−. 19F-NMR (CD3CN,
−35 °C): δ = −73.2 ppm (1J(19F–31P) = 688 Hz). 31P-NMR
(CD3CN, −35 °C): δ = −147.0 ppm. 125Te-NMR (CD3CN,
Dalton Transactions Paper
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−35 °C): see 1·Cl−. Mol. conductivity (MeCN, c = 5 × 10−7 mol
l−1): Λ = 123 Ω−1 cm2 mol−1. Anal. Calcd for C24H24N2ClPF6Te
(648.48): C, 44.45; H, 3.73; N, 4.32. Found: C, 44.30; H, 3.45; N,
4.27.
22·Br
−·PF6
−: Yield 102 mg, 0.08 mmol, 31%;
Mp. 221–224 °C (dec.). 1H-NMR (CD3CN, −35 °C): see 2·Br−.
19F-NMR (CD3CN, −35 °C): δ = −73.2 ppm (1J(19F–31P) =
688 Hz). 31P-NMR (CD3CN, −35 °C): δ = −147.1 ppm.
125Te-NMR (CD3CN, −35 °C): see 2·Br−. Mol. conductivity
(MeCN, c = 5 × 10−7 mol l−1): Λ = 292 Ω−1 cm2 mol−1. Anal.
Calcd for C48H48N4Br3PF6Te2 (1320.80): C, 43.65; H, 3.66; N,
4.24. Found: C, 43.19; H, 3.21; N, 4.01.
Synthesis of bis(5,7-dichloro-8-dimethylaminonaphthyl)-
tellurium dichloride (5,7-Cl2-8-Me2NC10H4)2TeCl2 (4)
To a suspension of (8-Me2NC10H6)2Te (520 mg, 1.11 mmol) in
dry MeCN (20 mL), SO2Cl2 (1.5 g, 11.1 mmol) was added and
stirred for 15 min. During this time the suspension turned
into a clear orange solution. A few minutes after the end of the
addition a white precipitate of 4 was collected by filtration.
4: Yield: 475 mg, 0.7 mmol, 63%; Mp. 238–243 °C. 1H-NMR
(CDCl3): δ = 8.38 (d, 1H; Ar), 8.02 (d, 1H; Ar), 7.62 (s, 1H; Ar),
7.61 (t, 1H; Ar), 3.16 (s, 6H; Me) ppm. 13C-NMR (CDCl3): δ =
142.4, 139.2, 138.7, 134.0, 131.5, 131.2, 131.1, 129.1, 127.9,
126.6 (Ar), 44.5 (Me) ppm. 125Te-NMR (CDCl3): δ = 1031.3 ppm.
Anal. Calcd for C24H20N2TeCl6 (676.75): C, 42.59; H, 2.98; N,
4.14. Found: C, 41.98; H, 2.89; N, 3.85.
Synthesis of bis(5-bromo-8-dimethylaminonaphthyl)tellurium
dibromide (5-Br-8-Me2NC10H5)2TeBr2 (5) and bis(5-bromo-8-
dimethylaminonaphthyl)bromotelluronium tribromide
[(5-Br-8-Me2NC10H5)2TeBr]
+ Br3
− (6·Br3
−)
To a solution of (8-Me2NC10H6)2Te (960 mg, 2.05 mmol) in
THF (50 mL), bromine (0.64 g, 4.00 mmol for 5; 1.28 g,
8.01 mmol for 6·Br3
−) was added and stirred for 15 minutes.
Slow evaporation of the solvent yielded yellow crystals of 5 and
red crystals of 6·Br3
−.
5: Yield: 958 mg, 1.22 mmol, 61%; Mp. 247–251 °C (dec.).
1H-NMR (CDCl3): δ = 8.35 (d, 1H; Ar), 7.95 (s, 1H; Ar), 7.82 (s,
1H; Ar), 7.54 (s, 1H; Ar), 7.32 (s, 1H; Ar), 3.01 (s, 6 H; Me) ppm.
1H-NMR (CD3CN, −35 °C): see 6·Br3−. 125Te-NMR (CDCl3): δ =
1000.5 ppm. 125Te-NMR (CD3CN, −35 °C): see 6·Br3−. Mol. con-
ductivity (MeCN, c = 5 × 10−7 mol l−1): Λ = 123 Ω−1 cm2 mol−1.
Anal. Calcd for C24H22N2TeBr4 (785.66): C, 36.69; H, 2.82; N,
3.57. Found: C, 36.30; H, 2.91; N, 3.52.
6·Br3
−: Yield: 884 mg, 0.93 mmol, 47%; Mp. 195–200 °C
(dec.). 1H-NMR (CD3CN): δ = 9.01 (d, 1H; Ar), 8.76 (d, 1H; Ar),
8.49 (d, 1H; Ar), 8.16 (t, 1H; Ar), 8.12 (d, 2H; Ar), 7.84 (d, 1H,
Ar), 7.70 (d, 1H; Ar), 7.40 (t, 1H; Ar), 7.09 (d, 1H; Ar), 3.22 (s,
3H; Me), 3.13 (s, 3H; Me), 3.04 (s, 3H; Me), 2.39 (s, 3H; Me)
ppm. 125Te-NMR (CD3CN): δ = 1196.1 ppm. Mol. conductivity
(MeCN, c = 5 × 10−7 mol l−1): Λ = 170 Ω−1 cm2 mol−1. Anal.
Calcd for C24H22N2TeBr6 (945.47): C, 30.49, H, 2.35; N, 2.96.
Found: C, 30.50; H, 2.49; N, 2.89.
Synthesis of bis(8-dimethylaminonaphthyl)-
hydroxytelluronium cations [(8-Me2NC10H6)2TeOH]
+ X− (7·X−)
The appropriate halogenation reagent (SO2Cl2: 135 mg, Br2:
160 mg, I2: 260 mg; 1.0 mmol for 7·I
−, 520 mg; 2.0 mmol for
7·I3
−) was slowly added to a stirred solution of
(8-Me2NC10H6)2Te (462 mg, 1.00 mmol) in THF (60 mL). After
15 minutes the reaction mixture was quenched with water
(5 mL). Slow evaporation yielded yellow plates of 7·Cl−, green
plates of 7·Br−·H2O·THF, orange prisms of 7·I
− and black-red
prisms of 7·I3
−. Drying of 7·Br−·H2O·THF in vacuum at r.t.
aﬀorded 7·Br−. Direct synthesis of 7·I3
− (Method B): to a solu-
tion of 7·I− (145 mg; 0.24 mmol) in CH2Cl2 (20 mL) was added
iodine (65 mg; 0.26 mmol) and stirred for 15 min. Slow evapor-
ation of the solvent aﬀorded black-red prisms of 7·I3
−.
7·Cl−: Yield: 68 mg, 0.13 mmol, 13%; Mp. 225–237 °C
(dec.). 1H-NMR (CDCl3): δ = 8.65 (d, 1H; Ar), 8.08 (d, 1H; Ar),
7.86 (m, 2H; Ar), 7.79 (t, 1H; Ar), 7.73 (d, 1H; Ar), 7.66 (d, 1H;
Ar), 7.57–7.48 (m, 2H; Ar), 7.38 (d, 1H; Ar), 7.04 (t, 1H; Ar), 6.73
(d, 1H; Ar), 3.06 (s, 3H; Me), 3.00 (s, 3H; Me), 2.82 (s, 3H; Me),
1.89 (s, 3H; Me) ppm. 13C-NMR (CDCl3): δ = 149.0, 147.9,
135.0, 134.9, 134.2, 133.0, 132.5, 132.3, 131.3, 130.9, 129.5,
128.2, 128.1, 127.2, 127.1, 127.0, 126.7, 126.5, 121.6, 120.5 (Ar),
50.5, 47.3, 46.4, 45.0 (Me) ppm. 125Te-NMR (CDCl3): δ =
1187.6 ppm. Mol. conductivity (MeCN, c = 5 × 10−7 mol l−1):
Λ = 129 Ω−1 cm2 mol−1. IR: ν˜(OH) = 3393 cm−1. Anal. Calcd for
C24H25ClN2OTe (520.52): C, 55.38; H, 4.84; N, 5.38. Found: C,
54.65; H, 4.63; N, 4.89.
7·Br−: Yield 265 mg, 0.40 mmol, 41%; Mp. 224–226 °C
(dec.). 1H-NMR (CDCl3): δ = 8.73 (dd, 1H; Ar), 8.13 (dd, 1H; Ar),
7.94–7.86 (m, 3H; Ar), 7.78 (dd, 1H; Ar), 7.73 (dd, 1H; Ar), 7.62
(t, 1H; Ar), 7.57 (t, 1H; Ar), 7.44 (dd, 1H; Ar), 7.09 (t, 1H; Ar),
6.76 (dd, 1H; Ar), 5.82 (s, 1H; OH), 3.15 (s, 3H; Me), 3.06 (s,
3H; Me), 2.92 (s, 3H; Me), 1.99 (s, 3H; Me) ppm. 1H-NMR
(CD3CN): δ = 8.49 (dd, 1H, Ar), 8.30 (dd, 1H; Ar), 8.07 (m, 2H;
Ar), 7.96–7.88 (m, 3H; Ar), 7.75–7.67 (m, 3H; Ar), 7.18 (t, 1H;
Ar), 6.82 (d, 1H; Ar), 5.82 (s, 1H; OH), 3.04 (s, 3H, Me), 2.96 (s,
3H; Me), 2.86 (s, 3H; Me), 2.06 (s, 3H; Me) ppm. 13C-NMR
(CDCl3): δ = 148.2, 147.9, 135.1, 135.0, 134.8, 133.3, 132.6,
132.4, 131.4, 130.8, 129.6, 128.3, 128.2, 127.3, 127.2, 126.7,
126.6, 126.5, 121.7, 120.0 (Ar), 50.6, 47.7, 46.5, 45.7 (Me) ppm.
125Te-NMR (CDCl3): δ = 1176.4 ppm.
125Te-NMR (CD3CN): δ =
1166.2 ppm. Mol. conductivity (MeCN, c = 5 × 10−7 mol l−1):
Λ = 128 Ω−1 cm2 mol−1. IR: ν˜(OH) = 3400 cm−1. Anal. Calcd for
C28H35BrN2O3Te (655.09): C, 51.34; H, 5.39; N, 4.28. Found: C,
51.25; H, 5.13; N, 4.23.
7·I−: Yield: 440 mg, 0.72 mmol, 73%; Mp. 227–233 °C.
1H-NMR (CDCl3): see 7·Br
−. 1H-NMR (CD3CN): see 7·Br
−.
13C-NMR (CDCl3): see 7·Br
−. 125Te-NMR (CDCl3): see 7·Br
−.
125Te-NMR (CD3CN): see 7·Br
−. Mol. conductivity (MeCN, c =
5 × 10−7 mol l−1): Λ = 121 Ω−1 cm2 mol−1. IR: ν˜(OH) =
3376 cm−1. Anal. Calcd for C24H25N2OTeI (611.97): C, 47.10; H,
4.12; N, 4.58. Found: C, 46.88; H, 4.08; N, 4.51.
7·I3
−: Method A: Yield: 237 mg, 0.27 mmol, 28%; Method B:
195 mg, 0.23 mmol, 95%; Mp. 192–199 °C (dec.). 1H-NMR
(CDCl3): see 7·Br
−. 1H-NMR (CD3CN): see 7·Br
−. 13C-NMR
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(CDCl3): see 7·Br
−. 13C-NMR (CD3CN): see 7·Br
−. 125Te-NMR
(CDCl3): see 7·Br
−. 125Te-NMR (CD3CN): see 7·Br
−. Mol. con-
ductivity (MeCN, c = 5 × 10−7 mol l−1): Λ = 121 Ω−1 cm2 mol−1.
IR: ν˜(OH) = 3307 cm−1. Anal. Calcd for C24H25N2OTeI3
(865.78): C, 33.29; H, 2.91; N, 3.24. Found: C, 33.23; H, 2.86; N,
3.31.
X-ray crystallography
Intensity data were collected on a Bruker SMART 1000 CCD
(3·I3
−·I2, 7·Cl
−) at 173 K and a STOE IPDS 2 T diﬀractometer
(1·Cl−·H2O·1/2THF, 1·PF6
−, 2·Br−, 22·Br
−·PF6
−, 3·I3
−, 4, 5,
6·Br3
−, 7·Br−·H2O·THF, 7·I
−·, 7·I3
−·H2O) at 150 K with graphite-
monochromated Mo-Kα (0.7107 Å) radiation. The structures
were solved by direct methods and diﬀerence Fourier synthesis
using SHELXS-97 and SHELXL-97 implemented in the
program WinGX 2002.15 Full-matrix least-squares refinements
on F2, using all data, were carried out with anisotropic displa-
cement parameters applied to all non-hydrogen atoms. Hydro-
gen atoms attached to carbon atoms were included in
geometrically calculated positions using a riding model and
were refined isotropically. Crystal and refinement data are col-
lected in Table S1 of the ESI.‡ The absolute structures of 5,
7·Cl− and 7·I− were determined by refinement of the Flack
parameter (0.00(1), 0.39(4) and 0.00(1)). Figures were created
using DIAMOND.16 Crystallographic data (excluding structure
factors) for the structural analyses have been deposited with
the Cambridge Crystallographic Data Centre, CCDC no.
928259 (1·Cl−·H2O·1/2THF), 928260 (1·PF6
−), 928261 (2·Br−),
928262 (22·Br
−·PF6
−), 928263 (3·I3
−), 928264 (3·I3
−·I2), 928265
(4), 928266 (5), 928267 (6·Br3
−), 928268 (7·Cl−), 928269
(7·Br−·H2O·THF), 928270 (7·I
−), 928271 (7·I3
−·H2O).
Computational methodology
Calculations were carried out using the Gaussian 03 and Gaus-
sian 09 suite of programs.17,18 All geometries were fully opti-
mized at the DFT/B3PW9119 level of theory using a large-core
quasi-relativistic eﬀective core potential20 with the appropriate
cc-pVTZ basis set21 for Te and I and the split-valence 6-311+G
(2df,p) basis set for all other atoms. Structures of
(8-Me2NC10H6)2Te, (8-Me2NC10H6)2TeX2 (X = Cl, Br, I) and
Ph2TeX2 (X = Cl, Br, I) were restricted to C2 symmetry, while for
all other molecules no symmetry restrictions were applied.
Stationary points were characterized as true minima using fre-
quency calculations. The energies have been corrected for zero
point vibrational energies.
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